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Study on Subnetwork Reliability of k-ary n-cubes

FENG Kai and LI Jing

School of Computer and Information Technology,Shanxi University, Taiyuan 030006 ,China
Abstract The k-ary n-cube is one of the most attractive interconnection network topologies for parallel computing systems. In or-
der to accurately measure the fault tolerance on subnetworks in a k-ary n-cube,the k-ary (n—1)-cube reliability in a k-ary n-cube
under the probabilistic fault model is studied. When % is an odd integer and £==3,a lower bound on the k-ary (n—1)-cube reliabil-
ity in a k-ary n-cube under the probability fault model is derived by clarifying the intersections of k-ary (n—1)-cube subnetworks
in a k-ary n-cube,and an approximate k-ary (n— 1)-cube reliability result is obtained. The approximation result is shown to be
close to the simulation result,and these two results are getting overlapped as the node reliability decreases. Moreover,an algo-
rithm is given for searching fault-free k-ary (m—1)-cubes in a k-ary n-cube in the presence of node failures,and the experimental

results demonstrate the effectiveness of the proposed algorithm.
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Fig. 1 Different intersection patterns of three subgraphs isomorphic
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Table 1 Fault-free Q5 subnetworks in the Q] with node failures

Fault-free Qg subnetworks
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3XX,X1X,X3X,XX2,XX3

Node failures

301,324

402,211,123,244,223
044,441,141,004,220
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103,324,110,011,321

X3X

020,433,301,211,133,
002,401,003,101,441, 0]
140,342,313,404,321

# 2 AR Q) P REMRR Q) T M4

Table 2 Fault-free Q3 subnetworks in the Q] with node failures

Node failures Fault-free Qg subnetworks
2XXX.3XXX,X0XX,X3XX,

XX2X, XX4X.XXX2

0211,1403,4230,0114

1401,1330,0443,4032,
1014,0400,4420,0012
4101,3103,1402,1021,
0203,2121,1134,2332

2XXX.3XXX,X1XX,X2XX

XX1X,XX4X,XXX0

1401,2301,0003,3021,

1023,1140,1311,1014, 1XXX.XXX2
3134,0243,2314,1004

1134,1443,3032,2042,

3324,2111,4212,3000, o

0003,1432,3144,3344,
2210,0222,1022,2334
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BT, T k=3 AHER.FLHNT RL (0O
—ATRITEEEHE LREHT R (0O —AERUE,
D5 B 52360 3 W1 20 R LR O RS B A9 I S8 TT LU R A

LR E AN AT AL R S I S %, Hak R
TR R Q) P T Qo T A IR L X T LT
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